Decreased expression of AQP2 and AQP4 water channels and Na,K-ATPase in kidney collecting duct in AQP3 null mice.
Phenotype analysis has demonstrated that AQP3 (aquaporin 3) null mice are polyuric and manifest a urinary concentration defect. In the present study, we report that deletion of AQP3 is also associated with an increased urinary sodium excretion. To investigate further the mechanism of the decreased urinary concentration and significant natriuresis, we examined the segmental and subcellular localization of collecting duct AQPs [AQP2, p-AQP2 (phosphorylated AQP2), AQP3 and AQP4], ENaC (epithelial sodium channel) subunits and Na,K-ATPase by immunoperoxidase and immunofluorescence microscopy in AQP3 null (-/-), heterozygous (+/-) mice, wild-type and unrelated strain of normal mice. The present study confirms that AQP3 null mice exhibit severe polyuria and polydipsia and demonstrated that they exhibit increased urinary sodium excretion. In AQP3 null mice, there is a marked down-regulation of AQP2 and p-AQP2 both in CNT (connecting tubule) and CCD (cortical collecting duct). Moreover, AQP4 is virtually absent from CNT and CCD in AQP3 null mice. Basolateral AQP2 was virtually absent from AQP3 null mice and normal mice in contrast with rat. Thus the above results demonstrate that no basolateral AQPs are expressed in CNT and CCD of AQP3 null mice. However, in the medullary-collecting ducts, there is no difference in the expression levels and subcellular localization of AQP2, p-AQP2 and AQP4 between AQP3 +/- and AQP3 null mice. Moreover, a striking decrease in the immunolabelling of the alpha1 subunit of Na,K-ATPase was observed in CCD in AQP3 null mice, whereas a medullary-collecting duct exhibited normal labelling. Immunolabelling of all the ENaC subunits in the collecting duct was comparable between the two groups. The results improve the possibility that the severe urinary concentrating defect in AQP3 null mice may in part be caused by the decreased expression of AQP2, p-AQP2 and AQP4 in CNT and CCD, whereas the increased urinary sodium excretion may in part be accounted for by Na,K-ATPase in CCD in AQP3 null mice.